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DETAILED ACTION 
Specification 

Applicant is reminded of the proper content of an abstract of tlie disclosure. 

A patent abstract is a concise statement of the technical disclosure of the patent 
and should include that which is new in the art to which the invention pertains. If the 
patent is of a basic nature, the entire technical disclosure may be new in the art, and the 
abstract should be directed to the entire disclosure. If the patent is in the nature of an 
improvement in an old apparatus, process, product, or composition, the abstract should 
include the technical disclosure of the improvement. In certain patents, particularly 
those for compounds and compositions, wherein the process for making and/or the use 
thereof are not obvious, the abstract should set forth a process for making and/or use 
thereof. If the new technical disclosure involves modifications or alternatives, the 
abstract should mention by way of example the preferred modification or alternative. 

The abstract should not refer to purported merits or speculative applications of 
the invention and should not compare the invention with the prior art. 

Where applicable, the abstract should include the following: 

(1) if a machine or apparatus, its organization and operation; 

(2) if an article, its method of making; 

(3) if a chemical compound, its identity and use; 

(4) if a mixture, its ingredients; 

(5) if a process, the steps. 

Extensive mechanical and design details of apparatus should not be given. 

Claim Rejections - 35 USC § 102 
The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
states. 

Claims 29-30 are rejected under 35 U.S.C. 102(b) as being anticipated by Makio 



et al. (US 6047010). 
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With respect to claims 29-30, Mal^io discloses an apparatus comprising: means 
for producing a laser beam (fig.1 #12), wherein said laser beam comprises 
electromagnetic radiation substantially within a particular wavelength range (inherent); 
and means for varying the wavelength range of said laser beam (col.3 lines 10-12); 
wherein the wavelength is variable within the blue region of the electromagnetic 
spectrum (col.4 lines 35-36). 



Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which fomris the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the Invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject nnatter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

The factual inquiries set forth in Grahamy. John Deere Co., 383 U.S. 1, 148 

USPQ 459 (1966), that are applied for establishing a background for determining 

obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

Claims 1*14, and 23-27 are rejected under 35 U.S.C. 103(a) as being 

unpatentable over Makio in view of Cox et al. (US 2003/0086466) and Matsumoto et al. 



(US 6295305). 
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With respect to claim 1 , Makio teaches an apparatus comprising: a laser cavity 
(fig.1), wherein said laser cavity comprises two mirrors (fig.1 #3, #7), at least one filter 
(fig.1 #5) and a plurality of crystals (fig.1 #4, 6), said at least one filter comprises a 
birefringent filter (fig.1 #5), at least one of said plurality of crystals comprises a 
Coloquiriite crystal (fig.1 #4, col.4 lines 32-26), and at least one of said plurality of 
crystals comprises a nonlinear crystal (fig.1 #6, col.5 lines 35-40), and at least one 
electromagnetic radiation source being coupled to the laser cavity (fig.1 #1), wherein 
said at least one electromagnetic radiation source is capable of providing 
electromagnetic radiation having an approximately particular wavelength to said laser 
cavity (inherent). Makio does not teach the use of an additional mirror to form a lambda 
configuration, or the use of an etalon. Cox teaches a laser cavity with a laser crystal and 
nonlinear crystal arranged substantially in a lambda configuration (fig.1). Matsumoto 
teaches a laser cavity with a laser crystal and nonlinear crystal wherein the use of an 
etalon with a birefringent filter is taught (fig.1). It would have been obvious to one of 
ordinary skill in the art at the time of the invention to combine the apparatus of Makio 
with the lambda configuration of Cox in order to reduce polarization dependent losses 
due to second harmonic light returning to the gain medium (Cox, [0041-45]), as well as 
the etalon of Matsumoto in order to provide for a very exact single mode operation 
(Matsumoto, col.4 lines 6-31). 

With respect to claims 2 and 9, Makio further teaches the at least one 
electromagnetic radiation source comprises a laser diode emitting at 670nm (col.5 lines 
49-57). 
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With respect to claim 3, Makio further teaches the apparatus to emit radiation 
within approximately the blue region of the EM spectrum (col.4 lines 32-36). 

With respect to claims 4-6, Makio further teaches one of the crystals to be 
configured to alter the wavelength of the radiation source to approximately half of the 
wavelength (col.4 lines 32-36). 

With respect to claim 7, Makio further teaches the filter to be configured to filter at 
least a portion of the electromagnetic radiation altered by at least one of said plurality of 
crystals, wherein the at least one filter is adjustable (via the thickness, col.5 lines 1-5). 

With respect to claim 8, Makio further teaches one of the crystals to be 
Coloquiriite and have a wavelength range of approximately 750-850nm (col.4 lines 32- 
36), and the second crystal to be LBO (col.5 line 35) and have a wavelength range of 
approximately 375 to 425nm (col.4 lines 32-36). 

With respect to claim 10, Makio further teaches the use of a dielectric mirror (fig.1 
#7, mirrored dielectric coating), wherein said dielectric mirror has at least approximately 
a particular reflectivity (inherent). 

With respect to claim 1 1 , Makio further teaches the birefringent filter to be made 
of quartz (col.4 lines 47-48). 

With respect to claim 12, Makio further teaches the filter to comprise 3 plates 
(given as option influencing wavelength selection, fig. 3). 

With respect to claims 1 3-14, Makio further teaches the filter is adjustable by 
altering the orientation of the one or more plates (col.5 lines 1-5, fig. 3, i.e. adding or 
removing the plates from the system, and angle) which can change the wavelength by 
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fractions of a nanometer (fig. 3 shows wavelength can be controlled to within fractions of 
a nm). 

Claim 23 is rejected for the reasons given above in the rejection of claims 1 and 

14. 

Claim 24 is rejected for the reasons given above in the rejection of claim 8. 
Claim 25 is rejected for the reasons given above in the rejection of claim 3. 
Claims 26-27 are rejected for the same reasons given above in the rejections to 
claims 12-14. 

Claims 15 and 28 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Makio in view of Cox, Matsumoto and Saikawa et al. (J. SAIKAWA ET AL 
"VOLUME HOLOGRAPIC MEMORIES BY USING TUNABLE FREQUENCY-DOUBLED 
ND-YAG MICROCHIP LASER", 1999 WEE, PP. 1179-1180). 

With respect to claims 15 and 28, Makio, Cox, and Matsumoto teach the 
apparatus as outlined in the rejection to claim 7, but do not teach the apparatus to be 
used in a holographic data recording system. Saikawa teaches a laser harmonic 
generation system which is used to record holographic data. It would have been 
obvious to one of ordinary skill in the art at the time of the invention to combine the 
apparatus of Makio, Cox, and Matsumoto with the data recording of Saikawa in order to 
take advantage of large data storage capacities (Saikawa, lines 1-3). 
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Claims 16-22 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Makio in view of Cox. 

With respect to claims 16-17, and 21 , Makio teaches a method of generating a 
laser beam comprising: providing energy to a first lasing crystal (fig.1 #1 1), wherein said 
first crystal produces electromagnetic radiation in response to said provided energy 
(fig.1 beam output from #4), filtering at least a portion of the EM radiation produced by 
said first crystal (fig.1 #5), altering the wavelength of at least a portion of said filtered 
EM radiation by passing it through a second crystal (fig.1 #6); and providing a blue 
output laser beam (fig.1 #12, col.4 line 36), wherein said output laser beam comprises 
at least a portion of said altered EM radiation and at least a portion of said filtered EM 
radiation. Makio does not teach making multiple passes through the second crystal. Cox 
teaches a laser cavity with a laser crystal and nonlinear crystal arranged substantially in 
a lambda configuration (fig.1) that would pass radiation at least twice through the 
second crystal. It would have been obvious to one of ordinary skill in the art at the time 
of the invention to combine the apparatus of Makio with the lambda configuration of Cox 
in order to reduce polarization dependent losses due to second harmonic light returning 
to the gain medium (Cox, [0041-45]). 

With respect to claim 18, Makio further teaches providing 670nm light to the laser 
crystal (col. 5 lines 49-57), and the lasing crystal to produce radiation in the red to near 
infrared region (col.4 lines 32-36). 
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With respect to claim 19, Makio further teaches filtering a portion of the red to 
infrared radiation (fig.1 #5), such that the radiation passing through the filter is of a 
smaller wavelength range. 

Claim 20 is rejected for the same reasons given above in the rejection to claim 6. 

Claim 22 is rejected as being inherent (blue radiation is inherently of 
approximately a particular wavelength). 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Tod T. Van Roy whose telephone number is (571)272- 
8447. The examiner can normally be reached on M-F. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Minsun Harvey can be reached on (571)272-1835. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status infomnation for unpublished applications is available through Private PAIR only. 
For more infomnation about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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